Nilvadipine attenuates mesangial expansion and glomerular hypertrophy in diabetic db/db mice, a model for type 2 diabetes.
The renoprotection achieved by angiotensin II blockade in the treatment of diabetic nephropathy is well established in both the clinical and the experimental settings. In contrast, the therapeutic efficacy of calcium channel blockers (CCBs) in the treatment of diabetic nephropathy still remains controversial. In the present study, we compared the effects of an angiotensin-converting enzyme inhibitor, enalapril, and a dihydropyridine CCB, nilvadipine, on nephropathy in the db/db mouse, a rodent model of type 2 diabetes. Male db/db mice were divided into the following three groups at the age of 11 weeks, when treatment was started: vehicle, enalapril (10 mg/kg per day), and nilvadipine (10 mg/kg per day). Blood pressure, urine, and blood chemistry were monitored at the age of 17 and 27 weeks, and kidney samples were obtained at 29 weeks. Morphological changes were analyzed on periodic acid-Schiff-stained sections. Lipid peroxidation in kidney homogenates was measured. Blood pressure remained normal and was similar in the three groups until 27 weeks. Blood glucose exceeded 300 mg/dl throughout the study in all groups. Reduction of microalbuminuria at 27 weeks, compared to the vehicle group, was 37% and 52% in the enalapril- and nilvadipine-treated groups, respectively. Increased lipid peroxidation was suppressed by 15% and 83% in the enalapril- and nilvadipine-treated groups, respectively. Glomerular hypertrophy, assessed by cross-sectional glomerular area, was significantly suppressed in the nilvadipine group, but not in the enalapril group, compared to the vehicle group. Nilvadipine shows a stronger renoprotective effect than enalapril in the db/db mouse, independent of the blood-pressure-lowering effect. An antioxidative effect, indicated by the reduction in lipid peroxidation, may partly contribute to the renoprotection conferred by nilvadipine.